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SULillR COMPOII1SD3 FORENHA1SCIN6 
COFFEE AROMA AND RESIILTAINT PRODUCTS CONTAINING SAMU 



5 TECHNICAL ElBLD 

Methods and uses of one or more aroma-pioviding compoqnd(B) 
jnoluding at least one sulfiir coiataimng-'alkBiie or BuUtar-containinglcetoae m as. 
amount suffioient to inoxease fhe ozganoleptie pri^etties of a cofiEee flavor provided in 
a food or beverage by the addition or mcoxpoiation of a soluble coffee powder 

10 ttiereiny as well as &od products and bev^ages containing the same. 

BACKGROUND ART 

Aromas are an impoitant part of many products suiQe consumers 
assoeiafeceilBinaxomas with certain products. Iftheptodnct lades the aroma 

15 associated wilb it, consumer perception of the product is adven This is 

particularly a problem in Ibe field of soluble coffee powdess^ and beverages and food 
products containing co^eflavcnr or aromai although it-ako exists in o^er fields 
Soluble cofifee powders, are obtained fiom conmimial processes involving 
extraction, concentiation, and drying are ufiuaUysubstantisd Fortius 

20 reason^ it is conveaotianBl to recover coffee aromas which are given off during the 
processing of ifae soluble coffee powder and to reincorporate these aromas into 
concCTtrated coffee extract prior to drying into the soluble coffee powder. 

The coffee aromas are typically recoveied at several points during 
processing of flie soluble coffee powder and most contunonly during grinding of tihe 

25 roasted beans and by steam stripping of Ibe coffee extxaist prior to concentration and 
drying of the soluble coffee solids. 

Therecoveiy of aroma fiom ground coffie is disclosed in Pat No. 
3p535418. This patent discloses aprocess in which roast and ground coffee is placed 
in a cohunn and maintained at about 40°C> The bed of coffee is then moistened by 

30 spxayixig water on it to assist in displaciiigaiDmasfximti^ An inert 

gas, usually nitrogen, is heated to about 44*'C and iniiodnced into tile column ftom 
beneath the bed. As the inert gas passes up Oroug}! the bed, it strips the ^mas fiom 
the coffee particles. The inert gas is dien fed to a condenser which is operated at a 
texsperature of about 5°C to condense water in the ixiert gas. The de-watered inert gas 

DCh3ZQ471.Z 
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is ultimately fed to a cryogenic condenser to condense the aronoa aa a frost» which is 
th^xecoveied. 

Another process for recovecing aroma from roast and groun4 coffee ia 
described in international patent application WO 97/1 0721. In this process, the 
5 ground cofiee is transported through- an elongated Tni-ging zone while heing agitoted. 
At tbe same tinu, an aqueous fluid is sprayed into the elongated tniying zone to 
moisten tiie ground cofieo aa the ground coffee is heing transported and agitated. 
Aroma released hy tho moistened ground coffee in tiie elongated mixing zone 
are drawn off and are collected 

^ 10 One of ifae problems petc^ved to arise wifli these proceases is that they 

result in pre-wetting of the cofiee grounds outside of the extracfion cell or oobmm* 
According to Siyetz, M and Desrosier N. W.; 1979; Cofibe Technology, AVI 
Pia>lishiDg Company, Inc.^ page 334y this practice is bad because it ^'causes staling of 
ground coffee in less dian an hour, accompanied by a heavy, undesirable flavour [sic] 

IS and a loss in natural cofiEbe volatiles/* Sivetz and Desrosier stion^y advocate that 
, fiist wettmg of the co£&e grounds should occn^ 

Consequently recovery of aroma ftom ground coffee by pi^wetting is not common 
practice, despite ground cofibe being a good souroe of aroma. 

Further, not all con^onents of the aroma obtained in a cap of firedtily 

20 brewed coffee are cultured duiiqgpre-wetting. Consequently, unless fiiither aroma is 
nptured later during fiie ixrocess, some aroma companents axe lost; con^ionents 
which would, if incorporated into instant coffee powder, improve Ifae aroma of a 
bevemge prq>ared fiom the instant coffee powder. FurA^, many of the conventioiial 
recovery technique damage or alter the aroma componeiats or the aroma compoimds 

25 aro degraded during storage of recovered aqueous aroma, which is often in contact 
widi coffee esctract or solids. 

Various other patents disclose certain flavoring compositioiis or aroma 
extraction processes. U.S. Patent No, 3,540,889 discloses enhancing the flavor of 
solivble coffee by adding alsnown compound, meftyi mercaptan> to coffee percolate 

30 prior to drying. 

U.S. PatratNo, 3^713,848 discloses processes fiir altering the flavor of 
foodstofg hy adding at least one branched-chain alkanethiol to alter the flavor of 
jSjodstuffi. The flavor provided is stated to be a roasted meat flavor, exemplified by 
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readied potk fat or cMoketi &t character, some of which also have flie oharocter of 
roasted onioiiB. 

U.S. Patent No. 3,773,524 discloses the use of ceztain o^ketotfaiols of 
the specified formula to alter the meat flavor and aroma of foodstufESi 

5 U.S. Patent No. 3,873,746 discloses a novel process for prodiicing 

aromatized coffee using a synthetic cofiEee aroma conq^osition by reacting methyl 
mercaptan with an excess of carbonyl compoimds, providing fi3rtherproce6sixig» and 
adding the reactant to a coffee product. 

U.S. Patent No. 3,892,878 discloses altering the flavor of ibodatoffe 

10 using an alkane di^ol, mercaptoalkanoL, alkane dimercapto sulfide, or alkane 

hydroxy mercapto sulfide of the specified fonnula to provide primarily meat, liver, 
onion, and/or garlic flavors particularly for meat and poultry flavor compositiona, as 
well as dairy and fiuit flavors. 

U.S. Patent No. 4,224,351 discloses ketone-^ola md their use as 

15 perfimiing and odor»modifying agents in perfiimes, and as flavoring and taste 

modifying agents, including enhancing the roasted and/or tonified xiotes of natural or 
instant coffee. 

U.3. Patent No. 4;378,380 discloses combining known coSee 
flayorants including mefiiyl mercaptan, a molar excess of carbonyl conqiounds, and 
fuxfiiryl mercsptan with soluble coffee sohds or coffee like solids powdered 
£bodstu£ft« 

U.S. Patmt No. 4,024,289 discloses enhancing the fiuity flavors of 
foodstuff U£dng one of sevecal ou-cKxy(oxo)mercaptans including 2-merc£9to-3- 
pentanone* 

JP Publication 2001-128620 teaches recovered flavors for producing 
cofifee and tea drinks under aseptic conditions. The flavor ingredient is recovered 
when a juicei, cofEbe, or tea drink is concentrated. Hie recovered flavor is then 
combined with one or more confounds listed in the publication, including metfaional, 
meChyhnercaptan, furfbrylmercc^tan, 3-mm^pto-3-*meth;:^utyl formate, 2-isobuty-3« 
methoxypyra^ey foraneol, sotolon, 2,3«4utanedione, 2,3-p6iitanedionei, 
damwenone, guaiBcol, 4-vxn;^guaiacol, vanillin, (Z)-l,5<ict8diea*3-one^ 4*metfao3gr- 
2-xnethyl-2-biit8nethiol, and 4-mueroapta4-me(ihyl-2^entanQne, and used to the sam^ - 
type of tea or cofifee drink. Coffee flavors including flixfiiryl thicl or 3-mercapto-3- 
mettiylbut^ formate are specifically disclosed. 
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Jhtsmaiional Publication No. WO 02/076239 teHche? apzocess for 
stabilizing aroma-provldixvg components such as co£Eeo aroma against loss or 
degradation of desirable flavor or sensory aioma chatacteiistics during storage. A 
stabilizing agent is included with the aroma-proyiding conqioneats to chemically 
5 infract with undesirable compounds to foim a stable aroma-providing component' 

Even in fifpite of various perfuming, flavoring^ and aroma compounds* 
as well as various coffee products with improved aromas, there is still a need for 
i6cov6re4 coffee aromas Ifaat can be provided in amounts sufficient to increase fhe 
organpleptic prop^e? of a coffee flavor provided in a food or beyera^, 

10 

SUMMARY OF THE INVEOT 

Hie invention relates to the use of one or piore aroma*jn:ovidxag 

compoundCs) in an amount sufifidmt to incarease fhe organoleptic ptcperdes of a 

cofiee flavor provided in a food or beverage, characterized in that the aroma?* 
15 providing compouiul(s) provide(s) a portion of fhe flavors or aroma obtained from, 

hCj, that exist ill, fieshty brewed coffee and oompriseCs) at ]mai one sulfiir containing' 

aOcane or suUor-containing ketone. 

In one embodiment* fhe aroma-pxovidrag compound includes a Ct-Cg 

alkyl thiol that is optionally substituted by an OR group, where R is H or a C| aUcyl 
20 group, a merce^to ketone having 1 to 8 caibon atoms that are linear or branched, or a 

dithioacetal of a C1-C4 aldehyde with SRs substituted, where R2 is H or a Ci-C^ al^ 

grovqp. 

In another embodimenl^ the aroma-providiiig compound(s) includ6(s) 
bis(m^liyl tiiiol)-me8iane or -ethane, l-4nethylthio-l-edianethioly or a combination 

25 thsreoi^ and is present in an amotmt effective to impart a gaseous-garlic, sulfiny odor 
cbaracter, to increase tiie freshly brewed coffee organoleptic properties, or both, of fhe 
food or beverage, hi yet anoflier embodiment^ the arama-providing conqiound 
includes a mdflioxy(-branohBd) --substituted alkyl thiol and is present in an amount 
efiEective to impart a bladficummt, sulfiuy odor character, to increase fhe fleshly 

30 brewed coffee organoleptic properties, or boA, of the food or beverage, Jn. a pieftoe4 
embodiment; the aroma-providing compound iUxfher comprises a meniapto-butanxme, 
^peutancne or -hexanone axul is presmt in an amount efikctive to impart a fluity, 
catly-sulfiity odor character, to increase fhe fleshly brewed cofiee organoleptic 
properties, or both, of the food or beverage. In one preferred embodiment, fhe aroma- 
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ptoviding compouads include tho cofiibimlioii of one or more coxapounds of 
bis(znefhyl tiiiol)-me(Iiaiie or *etimie> l^iiieth;^thio-l-eflian0tbio]« or a combination 
th6(reo£ and a compoimd including a methoxyC-brancihed) -substitated alkyl tbiol. la 
anoHiorprefraied embodinotont, do atoin&-pioviding compoimds include tiiie 

5 ccnnbinafion of one or mote compounds of bis(methyl tliiol)-methane or -ethane^ I- 
methyltfaio-l-ethme1biol» or a combination tfaereof, and a compound inchiding a 
metIioxy(-brancli6d) -substituted alkyl thiol, as well as one or more compounds 
including meroapto-butanone, -pentanone or -hexanone, or a combinaticn ther6o£ 
In anotber embodiment, one compound or more than one cqmpoxmd 

10 fiom each of these different types or categories can be included to fonn Ihe aroma-- 
providing compounds of the invention. In a prepared embodiment^ the aroma- 
providing compound includes one or more or bis(methylfhio)methane; l-methylthio« 
l-ethanetbiol, 4-methoKy-2-methyIbutan-2-thiol, 3-mercapto-Z-bQtanone, Z-mercapto- 
a-pentanone^ 3-mercqito-2-pentanone, 3-meccapto-3-methylbutan-2Kiney or 4- 

15 m6rcapto-4-methylpentan'-2-one. 

The invention also relates to methods for incasing the organolqptic 
properties of a coffee flavor provided in a food or beverage by providing a food or 
beverage and adding or incorporating one or more aroma-providing compounds to the 
food or beverage in an amount sufficient to iiLcrease the coffee flavor thereof, 

20 characterized in that the aroma-providing compounds provide(s) flavors or aroma fliat 
exist in freshly brewed coffee and wherein the one or more conqioimds comprise at 
least one sulfur containing-alkane or sulfur-containing ketone. The inventioj^ further 
relates to a food or beverage having enhanced organoleptic properties and obtainable 
bythismettiod, 

25 In one embodiment, the consumable component includes a food or 

beverage product incoiporating a reconstitqitable beveragCi ready-to-*drink beverage, 
alcoholic beverage^ dough*based product, fiozen confectioneiy product, chocolate or 
analogue thereof cereal, or a qmadable dairy product or dairy substitiite, or any 
mixture thereof. 

30 The invCTlaon fiiith^ relates to a fbod or beverage that includes a 

consumable component including a food or beverage product and one or more aroma^ 
providing coiiq>ound(s) in an amount 6u£Scient to inorBase the organolqptic properties 
of coffee flavor in fiie fbod or beverage, characterissed in that the arcnnarprovi()ing 
CQmpound(s) provide(s) flavns or aroma that exist in freshly brewed cojSee and 
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which coii]ptise(s) at least one sulfiir containiiig^alkane or sulfiir-contaiziing ketone. 
Each of tho embodiments described above is equally appUcable to the food or 
beverage and the method of the invention. 

The invention also enconqiasses a coffee^flavoiing agent that includes 
5 a carrier and one or more azoma-jitoviding compound(5) in an amount suffidCTt to 
increase the organoleptic properties of coffee flavor* characterized in that the aroma- 
providing compaand($) provide(s) flavors or aroma ttiat exist in freshly brewed coffee 
and which include(s) at least one sulfiir conteining-alkane or sulfiir-containing ketone. 

10 nOTATUEP DESCRIFnON OP THE PREFBRKBP EMBODIMENTS 

Certaia advantageous sulfur-based conqiounds have now been 
identified for the first time in coffee, and these have been isolated fimn coffbe 
products, and purified as needed to provide aroma-based compounds that can 
smprisin^y be useful in pi^aring food products and beverages having an enhanced 

15 or reinforced coffee flavor let particular, one or more aroma-providing compound(B) 
are used in an amount su£&cimt to increase the organoleptic propeities of a cofiee 
flavor provided m a food or beverage by the addition or incozporalion of a soluble 
coflEbe powder tiiereia* Prefeiably, the aromarproviding compound(a) rq;>lace(s) 
flavors or aroma ibst are at least partially removed or destroyed during conventional 

20 prq^aration of soluble coffee powders. Frrferably, Ifae aroma-providing compound(B) 
compn5e(a) at least one sulfiir contaimng-alkane or sulfhr-containing ketone. Hie 
aroma-providing compound(s) are typically added to soluble coffee powd^, and 
when so added the compound(s) is/are typically incorporated or added to the fyod or 
beverage in an amount sufiScient to increase the coffee flavor &ereo£ 

25 The aramapprovidii^ conqsounds are isolated by any available 

technique, such as fhose well known to those of ordinary skill in the art mcluding 
fiiosB described inU.S. Patent Nos. 6,455,093 and 6,592.922, each of which ia 
incoiporated herein by express reference thereto. These axomapproviding compounds 
are present and recovered fiom coffee grounds in £drly small amounts, so care should 

30 be taken in isolating the axoma-providing coinpound(a) to avoid contaminating fbsm 
wiOi other compounds that might dilute, modify, or react xyitii the compound(s). 
Preferably, each aromarproviding compound isolated is at least substantially pure, 
more preferably they are completely pure except for tmce impurities. 
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The azoma-providiiis coic^ound typically includes at least one of Hie 
f3llowmg: a Ci-Ca alkyl thiol that is optionally substitq.ted by an OR group, where R 
isHoraCt alkyl groups a mercapto ketone havixig 1 to8 carbon atoms tiiat are Unear 
or branched, or a ditbioacetal of a C1-C4 aldehyde with SR2 siibstitixtecl, where B2 is H 
5 or a CrC4 alkyl group, Le.^ including any combination thereof, One or more of these 
aroma-providing compounds can be used to provide an increased coffee flavor to a 
fbod product or beverage compared to conventional cofibe solids or aromas added to 
ftod products or beverages that do not contain the one or more aroma-providing 
compounds presently discovered for such uses. In every embodiment^ the one or 
10 more aroma-^providing compound(5) are present in an amount sufQcient to provide the 
desired flavor or aroma odor character to enhance the fiesh brewed coSee 
characteristics or related flavor of fhe ultimate food product or beverage, 

Depending on which flavor notes, including stomas, are desired in 
the final product, different compounds amnng those noted above can be isolated and 
15 included. For example^ when the aroma-providing compound(s)incli;de(s) 

bisCmethyl thiol) methane or ethane, or 1-methyltido-l-ethanetbiol, or a cqmbinatton 
thereof it can impart a gaseous-garlic, sulfiuy odor character to the &od or beverage. 
When the aroma-providing compound(s) include(s) one or more methoxy(-branched) 
-substituted aUcyl ttiiols, it can impart a blackcurrani^ sulfiaiy odor character to 'die 
20 fbod or beverage. Finally, the aroma-providing compound(s) includ6(s) a mercapto 
butanone, peaxtanone or hexaxusne and is present in an amount ef&otive to impart a 
fiuity, catty, or sulfiiry odor character to the food or beverage. 

A cornbination of aroma-providing compounds can be, and preferably 
is, used and provided to a food product or beverage. This is particularly useful where 
25 a sufficient amount of compound(s) having a gaseous, sul&ry note is/are combined 
with a sufBcient amount of compound(s) having a blade currant, sulfiny note. 
Fte£erably, the aroma-providing compounds include the combination of (A) 
bis(mettiyl thiol)- methane, -eOiane, l-methylthlo-l-edsanethiol^ or a combination 
thereof along with (B) a methoxy(-biancbed) -substitiited alkjd thiols, or optionally 
30 more than one. More pre&ndily, the aroma'^providing compounds include 

compound fiom category (A) and one or more conrpounds fiom category (B), or one 
compound fiom category (B) and one or more confounds finom category (A). In one 
more preferred embodiment^ the aroma-providing compounds inohide one compound 
fiom category (A) and one conqiound fimn category O), 
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It is also preferable, when a fruity, catty, or mjlfiny odor is desijed. to 
include one or more compounds having such a note wifli one or more other azomar 
providing compound(s) of the invention. Preferably, the aionia-pioviding compounds 
mclwde the combination of one or more compounds flom each of catsgoiy (A), 
5 categoiy (B), and fiom category (C) that mcludes a mere^to-butanoiiB^ 

-pentauona, -hexanone, or any combmation lhereo£ It is also pzefixable to select 
aroma-providing compound(8) fiom the following group to enhance cofiEise flavor 
accordmg to the invention: biB(meUiyljttiio)mBffaanB, l-methjftMo-l-eaianBfliiol, 4- 
methoxy-2-methylbutan-2-thiDl, 3-mercapto-2-butanone^ 2-mBroapto-3-pentanon0, 3- 
10 mero^to-a^pentanone, 3-niercapto-3-meth^butan-2-onB, or 4-inieroapto-4- ■ 
mefliy]^eiitan-2Hnis, or any combinatioin fliea«o£ 

The preferred aroma-^vidiiig coiq)onnds can be seleoted fiom ^se 
set fbrtti in the table bdow: 



Table! New^T'^fiii-JRngB dAmma.ProvidiBgComp nimria 



No. 


Aroma conipoimd 


Odor qnaUty 




group A: gaseou^-^Iic, sulfory odor 




1 


bi8Cme1bylthio)mBfliane 


Garlic, snlfuty 


2 


l-methyifbio-l-ettianethiol 

group B: blackcurrant, fruity odor 


Garlic, sulfiuy 


3 


4-meflioxy-2-meaiylbutan-2-ihiol 
group C: fruity, catty, suIfUry odor 


Black cunant 


4 


3-niBroapto-2-butanone 


Catty, onion, sulfiiry 


5 


2-nierc^to-3-pentanone 


CaUy, sulfigy 


6 


3»merc^o-2-peiitanonB 


Catty, suUbry 


7 
8 


3-me«japto-3-methylbutan-2-one 


Fruity; catty, suliliiy 


4-meicapto-4-meihylpentan-2-one 


Fruity, cqtly, sulfiny 



Groi^ A teuds to impact on the ftesh, roasty flavor and come dhaiacter 
Qcavpa B and C tend to impact on the fresh, fruity, roasty coffee character. 



The identity of these compounds after ejctiaction, subh as from coffee 
soUds, can be confinned by those of ordinary skill in fte art using, e.g., mass ^ectta, 
gas chromatography, gas ohromatography/olfactometiy, odor quahty, KE indices, co- 
Dhromatography of references, or tiie like, or coinbinations thweof. 
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The 8ioma-*pxovidiAg compoundd of the invetition oaa be used to 
prepare any type of food product or beverage available to those of ordinary skill in the 
art This is accomplished by comUmng a consumable componeDt^ such as a food or 
beverage product, with a sufBcient amount of aroma-providing compound(s) 
5 including at least one sulfur coBtaxning-alkane or sulfiu^containing ketone to increase 
the cofiTae flavor of the food product or beverage, or combination thereof. A 
^'consumable component'' is typically a food or beverage product; or a combination 
thereof. The consumable component can include, for example, a recqnstituitable 
beverage, ready-to-drink beverage, alcoholic beverage, dough-based product, frozen 
10 confectionery product, chocolate or analogue thereof, cereal, or a spreadable dairy 
product or dairy substitute; or any mixture thereof 

Exemplary beverages that can be prepared according to the inv^tion 
include any cofTee-flavored drinlcs or drinks having a coffee aroma or flavor, such aa 
ready-to-Kbink coffee beverages, powdered cofiGse beverages, coffee-flavored liquors^ 
IS coffee-flavored ^«yine coolers or mixed drinks, fiesh milk, reconstituitable milk, or 

other types of milks with coSee flavor, carbonated soft drinks having coffee flavor, or 
the like; or any combination thereof 

Exemplary food products that can be prepared according to the 
invention to have an increased coffee flavor include; desserts, such as dough-based 
20 products inchiding cal^s, cookies, brownies, and coated or uncoated si^gar wafers; 
frozen confectionery products including water ices and ice creams; chocolates^ 
chocolate analogues, or other non-fiozen confectionery prodocts, or the like; cereal; 
gnts; biscuits; bagels; mu£5ns; biscotti; pastas; spreadable foods or otiier dairy or 
non-dairy materials, such as cheese, cream cheese, yogurt, butter, margarine, nut- 
25 based spreads including peanut butter, and the like; and any combination thereof, II 
is also poBsible to prqiare pet food or beverage products, including pet chew toys 
having an edible coating including the aroma-providing compound(s). hi one 
embodiment, the food or beverage product is a coffee or coffee-related product, e.g;, 
fresh brewed coffee, soluble coffee powders, 3-in--l powdered coffees including 
30 powdered milk and iroamer, iced coffee, espresso, or the like. 

The suffidLeat amount of atoma-providfaig con4»ound(s) will vary 
depending on at least the ^e of conqioondCs) iiu^luded, the s tieug U i of coSee flavor 
desired, the strenglh of flavor already preseot from other coffee-flavored conqyonents^ 
the amount of food or beverage product present* and the type of food or beverage 

-9- 

DCI32047U 

r- «x — :4.-on/in/onnQ m-QO Cmo-f •OAO P ni7 



a0.OCT.2003 7S33 



NESTEC VEVEV PfiTENTS+41219242OT0 



N2313 P. 18/^7 



being prepared, as will be readily apparent to ttiose of ordinary skill in the art Also* 
co3t considerations, as well as processing, transport, and storage conditions may also 
play a factor in the sufficient amount of aroma-providing compoimd(s) required. 
Suitable amounts of aroma-providing compound(s) can vary ftom about 0.00002 ppb 
5 to about 2 ppm of a typical food product or beverage, preferably below about 1 ppm. 
An exemplary amount is about 0.001 ppb to 0,1 ppm of the food product or beverage. 
By way of exanqile for on© of the prefeired embodiments, food or beverage xnroduci 
can preferably include about O.OOOOl to 0.001 ppb of 4-metbjaxy-2-methylbutan-.2- 
thiol, althougji other higher or lower amounts may provide a suit^le fteshly brewed 
10 co£fee organoleptic character. The aroma-providing compounds of the invention vary 
in potency by feotors as hi^ as about 10,000, so varying amounts within the above 
ranges maybe used and are readily determinable by those of ordinary skill in the art 

It is known that aromas derived fiom coffee itself are unstable, and 
various efforts including some conventional methods are described in this application. 
15 Since the aroma-providing con:q9oimd(s) of the invention can be synthesized or 

extracted ftom coffee itseli^ they can then surprisingly and imexpectedly be provided 
into a food or bevexage, or even a coffee beverage iiseli^ in an amount greater than 
that found naturally in coffee. Tfaia provides the abiUty to appnndxriatelydoublep 
triple, or quadruple the concentration of the aroma-providing compounds of the 
20 invention compared to fteshly twewed natural coffee, when consbined into a food or 
beverage product Thus, as a portion of the aroma destabilizes over time, there is a 
fiuf&cient amount remahung in the food or beverage product to provide at least the 
equivBlent amount of compounds found in a fresh brewed coffee aroma or flavor so 
that a suitable organolqitic coffee character can still be obtained. Oth^ higiher 
25 amounts of aroma-pioviding compounds of fte invention can be u^ed, as well 

The aromar-providing componratB can be provided in any available 
form available to fliose of ordinary skin hi the art For example, fh^ can be extracted 
from coffee itself or synthetically manufoctured. Any commercially available method 
maybe used to ensure suitable stability of Che aroma*providing components throu^ 
30 to combining them hito a food or beverage product, and preferably in a form suitable 
for a stomge stable food or beverage product where the aroma-providing coniponents 
can maintain suitable stability over the expected ahelf-Iifo of the food or beverage 
products. One particularly suitable techni(|iie includes enc^sulation of tiie aroma 
providing compoundCs), eittLer separately or in any combination. :&icapEulalion can 
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be accomplished by any suitable technology available to <hos& of oxdinaiy skill in the 
art, e,g.f, spray-drying or extrusion, or a cotobmation tfa^eof 

The aioma-provi^ing components will typically be ptovided with one 
or more cani^s to facilitate maniptiladon, stability, as well as combination with the 

S selected food or beverage product. A particularly suitable earner include^ one or 
more carbohydrate materials, preferably inol^ding a carbohydrate polymer. As an 
example^ maltodexttins such as 33DE com syrup solids (Oluddex ]T33) vnOi or 
wi&DUt 5% MCT oil can act as a suitable earner for the axoma-providing cooqsotmds 
or other such labile substances. 

10 It should also be understood that a flavoiing adjuvant such as a 

flavoring agent of flavor inteusifier xooluding one or more conventional componraSs 
can be used with the aroma-providing compound(s) of the invention. Bsamples 
include saturated or unsaturated Satty adds, and amino acids; alcohols, such as 
primacy and aeoondazy alcohols; esters; caibonyl conqsounds including aldehydes and 

IS ketones; lactones; cyclic ozgsnic materials including benzene derivatives such as 
guaiacolsi ali^ydips; het^cycUps such as fiuans, pyridines^ pyrazineSa and the like; 
other sulfur-containing materials including conventional types of 'Suazoles, thiols* 
sulfides, disulfides, and the Bk^ flavor potentiatcvs, such as monosodium gjutamate^ 
guanjiates, Inojsinates; natural and synthetic flavorants, such as vanillin, natural gums, 

20 and the like; spioes; herbs; esseatfal oils and extract including anise and oils fheieoJ^ 
alkanet root extract, bay l^csres^ cqiricum extract, and the like; and any combinations 
thereof. 

The specific flavoring adjuvant can be solid, liquid, or both, depending 
on the desired ultimate amounts and fiinn of tfie &od or beverage product to vyfaich 

25 the aronia compounds of the invention will be provided. In one preened ^ 

embodimeni; any flavoring adjuvant and aroma providing compounds can preferably 
be dispmed, admixed, or the like to provide at least a substantially homogeneous 
medium. The selection of a flavoiing adjuvant if any> md the quantity flierco^ will 
depend on the predse organoleptic d&aracter desired in the final food or bev^age 

30 product having the co£&o arcma providing con90und(s) according to the invention* 
The tnvention also relates to packaging fbr such consumable products. 
The consumable product, such as a fiiod or beverage product, or a oombination 
ttiereofi can be prepared and provided with the azoma-providing coiqiound(s) and 
consumable component already combined or in s^arate centainers. For example, 
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Tviier© Ihe consumable component is a solid or powder and the aroma-pioviding 
compouadCe) is^are in liquid, pasty, or oUy, ia. flowable fonn. it might be desirdile 
to keep Ihem apart but preferably adjacent In one embodiment, tiie anma-pnividing 
compouud(s) and consumable component are provided in a^acent con^Brtments 
5 separated by aremovablebamer. Ihoneprefecredembodimenliliioramovabla 
baxiier is breakable in place to permit eomhination of the atomarpioviding 
conipoimd(s) and the consnmable component. In another emfaodimeaat, at least a 
portion of one is in a solid or powdered fona and at least aportion of the other is 
Uquid to fedlitate oombinalion thereof. The baraer can also ainqily lenxov^Ie or 
1 0 openable to permit the separated portions to combine* etther with or without 
additional assistance. Gravity or Shaking may also be employed to &ci]itate 
CQOibination of separated components. For example^ the liquid portion can be in a 
compartment above the solid or powdered portion so that the liquid can &1I apd mix 

wiOi the soUd or powdered portion after the baxiiBr between ttiem is eliminated. In the 
15 case of a permanent barrier, one portion can be added into the compartment of the 
other by any suitable mechanism such as a spoon, a feed line optiosally comiBetBd to 
a pmnp (e.g., an atanuzer to spr^ Uqtdd oyer the solid or powdered coniponBat), or 
the like. Any conventional permanrait or removable barrier system can be used that is 
available to those of ordinary skiU in the art. This separation of the aromarprovidhig 
20 compoimd(8) flom the consumable food or beverage product until just prior to nse^ 
tidiBm implemented, can advantageously provide a sigmficanay longer sihelf-lifb 
and/or provide aignificanti^ sUronger oxganolejitic ciharacteiistics of fieshly brewed 
co£fee. Witfaont being bound by theory, itis beSeve this is fedHtated by minimi^^inE 

or avoiding the fastaibiUty that can arise when the aiomarprovidingcQn^undCs) are 
25 in langec-tenn contact with the consumable component. 

Ja file case of a "feod or beverage product,!* as used herein, ^e 
consumable conqicmeat is an edible conponenl; that can include any food or edible 
substance suitable for consunqilion. By "edible" it is meant anything suitcible for 
digestive consumption includingi e.g., chewing gums and Ibe like m addition to 
30 conventional foods «wt are eaten fornourishmentorpleasure, or both. These 

products usually have, but need not have, nutritional vahie. Prefbrdbly, ifaese food or 
beverage products inchide anyihing categorized as generally recognized as safo 
C'Q&AS'O by the FDA. The edible consonant can be in the fonn of a Kquid, powder, 
or solid, or a combhiation thereof such as a spread or paste or witti distinct portions 
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having thB3e sqiarate phase forms. la the case of a food or beverage product, the 
consumable product of Ifae inveDtLcm can be available as a ready^to-use;, ready-to-eat 
or -ddnk;, ready^to-bake, or raw ingredient that lecpnrra further aotion such as cooking 
or mixinjg ^fh other edible substances before use by a consumer. 

5 The temi ''substantially pure^'* as used herehi with respect to the 

isolated aroma-providing compoxmds, typically meons greater than SO percent; by 
weighty preferably at least about 90 percent, more preferably at least about 95 weight 
percent^ is the isolated compound desired. In apiefeired embodiment, substantially 
pure means at least about 99 weight percent ''Completely puxe" can refer to amounts 

1 0 more pure than about 99 weight percent* for example^ at least about 99.S weight 
percent or at least about 99.9 wei^t percent of the desired isolate. 

The tCTn "about^" as used herein, should generally be understood to 
refer to both numbers in a range of num^als. Moieover, all numerical ranges herein 
should be imderstood to include each whole integer within the range. 

IS Althou^ preferred embodiments of the invention have been described 

in &e foregoing description, it will be understood that the invention is not limited to 
the specific embodiments disclosed herein but is capable of numerous modifications 
by one of ordinary skill in the art. It will be understood that the materials used and 
the ch^nical details may be slightly different or modified fiom the descriptions herein 

20 without departing from the methods and compositions disclosed and taught by the 
present invention. 
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THE CLAIMS 

What 19 olajmed is: 
5 1. Useof oneormQxearoiiw^piovidmgcoiDpoim^ 

sujffioieat to inotease the oisanoleptio pioporties of a co£feo flavor provided in a food 
or bevmge^ charactedzed in that the axonla^pxoviding compoimdCs) piovide(^) a 
portion of the flavoza or aroma that e3dst in fiesbly brewed cofite and compxiseCs) at 
least one aulfiir containing-alkane or stilfiir-containing ketone. 

10 

2. Use accoiding to claim l.cbaTBcteiized in that tii^ 
campoimd(a) compriaeCe) a d-^I^g alkyl thiol lhat ia optionaUy substitiited by an OR 
^up, wh^e R is H or a Ci alkyl group, a mercapto ketone having 1 tn' 8 caibon 
atoms that are linear or branched, or a dithioacetal of a CpC^ aldehyde with SB^ 

15 aubatituted, where Ra ia H or aCi-C^ alkyl gniup. 

3 , Use according to claim 2^ characterized xn that fiie anxma^^pro viding 
compomid(s) compiise(s) bis(methyl thiol)-methsne or -ethane, 1-mefhylfhia-l-' 
ethanethiol, or a combhiation thereof and ia preaent in an amount effective to inqpatt a 

20 gaseouB-'garlic, sulfiny odor character, to inorease the fieshly brewed coffee 
organoleptic prcqiertiea, or bodi, of fhe food or beverage. 

4, Use according to claim 3, characterized in that Qie aroma-providing 
cosipound(s) comprise(s) a methoxy(-bxBnched>-aKibsfitqted aU^l tiiiol and is present 

25 in an amount efiEective to impart ablackcurraat, sulfary odor character, to increase the 
fieahly brewed co:^ organolqitio properties, or both, of the food or beverage. 

5. Use according to claim 3 or 4, characterized in that the aromop- 
providing compound(s) furttier compxise(s) a meKcapto-butanone, -pentanone or 

30 -hexanone and is present in an amount effective to impart a fiuity, catty^aolfiiry odor 
character, to increase fhe freddy brewed coffee organoleptic properties, or both, of the 
food or beverage. 
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6. Use accordmg to claims, character 
cohqiouiuIs include fhe ccxmbinsfiaa of one or more compoiouls fiom claim 3 and one 
compound Saxm claim 4. 

5 7. UseaccordmgtocIaimSydiamoterizedi&^tt^ 

compoimds include Hie combinatioa of one or more compounds from claim 3» one 
conqiound from claim 4, and one or more compounds fiom claim 5. 

8, Use according to claim 1 » characterized in that the aroma-providing 
10 compound(s) comprLse(s) one or more or biB(mefhyI1bio)mettmeii l^methyltbio-l-< 

etfaanethiol, 4"metfaoxy-2-metliylbutan-2-tiuol, 3-meicapto-2-butanone^ 2-meicapta-3- 
pentanone^ 3-mercapta-2-pentanoneb 3-mercapto-3-methyll>utan"2-one» or 4- 
mercapto-4-metib.ylpantan-2-one. 

15 9. A method for increasing the organoleptic propeitles of a coffee 

flavor provided in a food or beverage which comprises providing a food or beverage 
and adding or incoipoiating one or more aroma-providing compounds to the food or 
beverage in an ammiTit sufficient to increase fhe cofiTee flavor thereof^ characterized in 
that the aroma-providing conq9omid(s) provide(a) flavors or aroma that exist in 

20 freshly brewed coffee and wherein the one or more compounds comprise at least one 
sulfur containing-alkane or sulfiur-containing ketone. 

10. A food or beverage having enhauced organolq>tic properties 
and obtainable by the method of claim 9. 

25 

11. A food or beverage that includes a consumable componmt and 
one or more aroma-picviding compound(s) in an amount suffident to increase the 
organoleptic prop^es of coffee flavor in fhe food or beverage, characterized in that 
the aroma-^roviding compoundCs) provide(s) flavors or aroma that exist in freshly 

30 brewed coffee and con^s6(s) at least one sulfiir containing-alkane or su]fiu> 
containing ketone. 

12. The fbod or beverage according to claim 10 or 1 1, characterized in 
fliat the aroma-providing con:qpomid is a Cr C9 alkyl thiol that is optionally substitated 
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by an OR group, where R k H, a Ci-^alkyl groDp^ a meroapto ketone having 1 to S 
carbon atoms that are linear or branched, or a dittaioacetal of a C1-C4 aldehyde with 
SRfl substitqted, where R^ i$ H or a C1-C4 aBcyl groiq). 

S 13. The food or beverage according to claim 12, characterize in that 

the Bioma^providiiig compound i^ bis(methyl thiol)-methane or -ethane, 1-methyltfaio^ 
1-dfaanethiol, or a combination thereo:^ and is present in an amount effective to 
impart a gaseous-garlic, sulfury odor character, to increase the freshly brewed co£fee 
organoleptic properties, or both, of the food or beverage. 

10 

14. The food or beverage according to claim 13, characterized in that 
the aroma-providing compound is a methoxy(-branched)-substitated alkyl thiol and is 
Iiresent in an amount effective to impart a blackcuirant, sulfury odor diaracter, to 
increase the freshly brewed co£Eee organolepiio properties, or both, of the food or 

15 beverage. 

15. The food or beverage according to claim 12 or 13, characterized 
in that the aroma-providing compound is a mercapto-butanone, -pentanone or 
-hexanone and is present in an amount effective to impart a fruity, catty-sulfiiry odor 

20 character, to increase the freshly brewed coffee organolqitic properties, or both, of the 
food or beverage. 

1 6. The food or beverage according to claim 15, chaiacterized in that 
the aroma-providing conqpounda include the combination of one or more compound 

25 from claim 13 and one compound from claim 14. 

17. The food or beverage according to claim 15, characterized in tiiat 
the aroma-providing compounds include the combination of one or more conxpounds 
from claim 13^ one confound from claim 14, and one or more conqiounds :&om claim 

30 15, 

18. The fi)od or beverage according to claim 10 or 1 1, 
characterized in that the aroma-providing compound is one or more of 
bisCmethyltbio)metbane, l-methyttfaio-l'-elhanethiol^ 4-methoxy-2-methyibutan'-2^ 
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tbiol^ 3"mercapto-2^biitaiioaLe» 2-mercapto-*3-pentancme, 3-ineicapta-2^p^tanoiie, 3- 
in6zcapto-3-mefhylbutan-2-one, or 4*inercapto-4-m6&ylpentaii-2-on0. 

19. The fbod or beverage according to claim 1 0 or U, 
5 chatactraized in fbat the consumable conxponeut comprises a reconstituitable 

beverage, ready-to-drink beverage^ alcoholic beverage, dongh'^Dosed product, fiozen 
coniectionery product, chocolate or analogue thereof cereal, or a spreadable dairy 
product or clairy substitute, or any mixture thereof 

10 20. A coffee-flavoring agent that includes a carrier and one or more 

aroma-prpvidlng compound(s) in an amount sufScieat to increase titie organoleptic 
properties of coffee flavor, characterized in that the aroma-providing compoundCs) 
provide(s) flavors or aroma Ifaat exist in fieshly brewed coffee and compri9e(s) at least 
one sulfur containing-alkane or sulfiu-containing ketone* 

15 
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SULFUR COMPOUNDS FOR BNHANCIN6 
COB1SEE AROMA AND BESPLTANT PROPPCTrS CONTAINPSTQ SAMR 

ABSTRACT 

5 

Methods ood uses of one or more aroma-pioviding compomul(B) in an 
amount BufSciwt to increase Hue organoleptic properties of a coffee flavor provided in 
a food or beverage by Ihe addition or incorporation of a soluble coffee poiyder 
thotein, characterized ia that the aroma-providing compound(a) r6place(s) or 

10 remfi>rces flavors or aroma that were at least partially removed during preparation of 
the soluble coffee powder and conQitise(s) at least one sulfiir containing-alkane or 
siilfur-containing ketone. The aromarproviding compound(s) are added to the soluble 
cofiee powdn prior to its incorporation or addition to the food or beverage in an 
amount sufficient to increase tiie coffee flavor thereto. Food products and beverages 

15 contairdng one or more of tiiiese atoma-providiag conpoimds same are also includedp 
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